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Routine Environmental Monitoring


1 Purpose

The purpose of this SOP is to outline the procedures for the routine environmental monitoring of cleanrooms and equipment used in the manufacture and storage of therapeutic goods in accordance with TGA guidelines.
This SOP applies to all cleanrooms used in GMP processing and associated controlled environments and equipment, including Class II Biological Safety Cabinets 
In the case that environmental monitoring requirements are different from those stipulated in this SOP, each process should be critically assessed and if justified as per Change Control Procedure, and a specific SOP for that process should be prepared
2 Responsibilities

	Position
	Responsibilities

	Operational Staff
	Ensuring environmental monitoring of cleanrooms and associated equipment is performed according to this SOP

	Production Manager
	Ensuring that all laboratory staff are trained and competent in environmental monitoring techniques and practices;
Ensuring that all OOS EM results are investigated and closed-out

	Quality Manger
	Ensuring that all laboratory staff are trained and competent in environmental monitoring techniques and practices;
Ensuring that all OOS EM results are investigated and closed-out

	Facility Director
	


3 Equipment & Supplies

TSA Plates (supplier name)
Rodac Contact Plates (supplier name)
70% Ethanol Solution

Sterile Swabs

Sterile water

Volumetric Air Sampler

Particle Counter

4 References

Insert list of referenced documents here
5 Additional Information

Definitions
5.1 Alert Limit – a warning that indicates that contamination concentrations are higher than expected, but are still within limits. If an alert limit is reached a comment should be made in the relevant batch record or form
5.2 Anteroom – a room attached to a cleanroom that provides access to the cleanroom for personnel, equipment, and operating components

5.3 At-rest cleanroom – a cleanroom that is complete and has production equipment installed and operating but without personnel or operational supplies within the room

5.4 BSC – Biological Safety Cabinet

5.5 CAPA – Corrective and Preventative Action
5.6 CFU – Colony Forming Unit

5.7 Cleanroom – a room in which the concentration of airborne particles is controlled, and which is constructed and used in a manner to minimize the introduction, generation, and retention of particles inside the room and in which other relevant parameters, e.g. temperature, humidity, and pressure, are controlled as necessary

5.8 EM – environmental monitoring

5.9 OOS – Out of Specification

5.10 Operational/In-process cleanroom – a cleanroom with all services functioning and with production equipment and personnel present and performing their normal work functions in the facility. Referred to in this SOP as ‘in-process’

5.11 Operator Monitoring – Finger dabs and gown swabs

5.12 Post contamination – for the purposes of this procedure, post contamination refers to an event after suspicion of possible contamination has occurred, or between processing of different products in a cleanroom

5.13 TSA – Tryptone Soy Agar
5.14 Work Zone – the zone/s of a cleanroom space in which operations are or may be performed involving products that require to be protected, or where products required to be protected may be exposed otherwise to possible contamination. The work zone is defined as the Biological Safety Cabinet and the immediate area outside it, including the operator

6 Requirements

At-rest monitoring - must be performed after commissioning, recommissioning, post contamination, and quarterly cleans. This will involve the testing as detailed below:

	Locations for At-Rest Monitoring
	Swabs / Contact Plates
	Settle Plates
	Particle Monitoring
	Air Sampling

	Room – xx locations*
	
	
	(
	(

	Incubators – xx locations
	
	(
	
	

	Fridge – xx locations
	
	(
	
	

	Centrifuge
	(
	
	
	

	BSC 

top left, centre x 2, bottom right
	
	(
	(
	(

	Anteroom – middle of floor
	
	
	(
	(


* Monitoring locations must include front of BSCs, middle of room (beneath HEPA inlet) and adjacent to the room exhaust.
In the case that a room is not in use for a prolonged period, at-rest monitoring must be performed at least every 6 months.
At Rest Monitoring results should be recorded on Environmental Monitoring Form.
Operational/In-process monitoring - must be performed during every process involving an aseptic manipulation

The following table summarises the in-process testing requirements based on processing time.
	In-Process Monitoring & Frequency
	Aseptic Processing Time

	
	<15 minutes
	>15 minutes

	Gown Swab/Contact Plate 
	On entry to Cleanroom

	(
	(

	Finger Dabs 
	At process completion

	(
	(

	Hood Swabs 
	2 swabs at process completion – see diagram below for locations
	(
	(

	Hood Settle Plates 
	During processing – 2 hours/plate – see diagram below for locations
	
	(

	Particle Monitoring 
	2 samples – one inside the BSC, one outside the BSC – upon completion of processing
	
	(

	Air Sampling 
	2 samples – one inside the BSC, one outside the BSC – upon completion of processing
	
	(


Schematic of In-process monitoring locations within the BSC:


[image: image1]
All results and any observations that may impact the monitoring results made during environmental monitoring are to be recorded on the Environmental Monitoring Form as near as practical to the time of observation or event.
Whenever an OOS event or a deviation from the procedure as outlined in this SOP or occurs, the operator must raise a CAPA as soon as practical, and inform the relevant Area and Quality Manager immediately.
7 Procedure

7.1 Environmental Monitoring Techniques
7.1.1 Finger Dabs
a) Finger dabs are performed by gently, but firmly, applying each gloved finger onto a TSA plate
b) Hands should not leave the BSC before the finger dab plates are done
c) Following exposure, plates are to be incubated as described in SOP QC Sample Management
7.1.2 Swab Samples

a) Swab sample points have been determined for each laboratory and are referenced in Appendix XX – to be determined by the facility
b) Wearing gloves, carefully remove the sterile swab from its packaging and wet the tip with sterile water
c) Swab an area of approximately 10cm2, paying particular attention to recessed corners and areas that are difficult to reach
d) Swabbing is performed in duplicate using TSA plates
e) Apply the swab to the agar as suggested by the illustration below:


[image: image2]
f) Following exposure, swabbed plates are to be incubated as described in SOP QC Sample Management

7.1.3 Contact Plates
a) Contact Plate sample points have been determined for each laboratory and are referenced in Appendix XX
b) Contact Plate monitoring is performed using environmental monitoring plates, pre-labelled with, at a minimum, location, date and Operator Initials

c) The Contact Plate cover should be removed carefully ensuring the hand of the operator is not placed over exposed agar, and the plate should be placed agar-side down onto the surface. A light pressure should be applied for 10 seconds before lifting the plate and replacing the cover
d) Agar residue should be removed from the surface using 70% Ethanol solution
e) Following exposure, plates are to be incubated as described in QC Sample Management Procedure.
7.1.4 Settle Plates

a) Settle Plate sample points have been determined for each laboratory and are referenced in Appendix XX
b) Settle Plate monitoring is performed using TSA plates, pre-labelled with, at a minimum, location, date and Operator Initials

c) Settle Plates should be placed down gently, ensuring the hand of the operator is not placed over exposed agar. To minimise the risk of contamination from the operator, the lip of the settle plate lid should be propped facedown against the edge of the exposed plate
d) Settle plates should be exposed for a minimum of 30 minutes and a maximum of 2 hours in order to prevent drying of the agar.

e) Following exposure, plates are to be incubated as described in QC Sample Management Procedure
7.1.5 Particulate Monitoring

a) Particulate Monitoring sample points have been determined for each laboratory and are referenced in Appendix XX
b) N.B. For information on particle counting requirements, refer to AS1807.8-2000
c) For instructions on use of the XX Particle Monitor, refer to SOP XX
d) Particle measurements are to be taken immediately upstream of critical work positions within the work zone
e) A description of the sample location and the monitoring location number displayed on the particle counter must be recorded. It is also important to detail any observations or events that occur, e.g. a door opening event that may affect room pressure
f) A printout associated with the particle counter should be obtained. The relevant batch number (where applicable), asset number of the particle counter, operator initial and date are to be recorded on the printout in a timely manner
7.1.6 Air Sampling

a) Viable Air Monitoring sample points have been determined for each laboratory and are referenced in Appendix XX
b) Air sampling is performed using TSA plates, pre-labelled with, at a minimum, location, date and Operator Initials
c) For instructions on use of the XX Air Sampler, refer to SOP XX
d) Any observations or events that may affect results must be recorded, e.g. door opening during monitoring
e) Following exposure, plates are to be incubated as described in QC Sample Management Procedure
8 Environmental Monitoring Specifications
Each controlled area is given a cleanliness grade, to which specifications are applied

Anterooms are commonly one category less stringent than their associated cleanrooms

The category codes and areas which must meet them are detailed in the following table:
	Cleanliness Grade
	Nominated areas

	A
	Class II BSC

	B
	Immediate environment surrounding a Grade A area e.g. Cleanroom.  

	B
	Ante-room

	D
	Environmentally Monitored Workroom


(PIC/S Guide to GMP for Medicinal Products – PE009-13 2017 as of Jan 2018) 
8.1.1 Operator Environmental Monitoring Specifications
Operator Environmental Monitoring is defined as Gown Swabs, and Finger Dabs.
The specification for Operator Monitoring is:
	Monitoring Type
	CFU

	
	Alert Limit
	Specification

	Gown Contact Plate
	1 per plate
	<5 per plate

	Finger Dabs
	N/A
	<1 per glove


(PIC/S Guide to GMP for Medicinal Products – PE009-13 2017 as of Jan 2018))
8.1.2 Particulate Air Monitoring Specifications

The following specifications are for X litre sample volumes:

	Grade
	Maximum allowed particles

	
	At Rest
	In Process

	
	0.5µm
	5.0µm
	0.5µm
	5.0µm

	A
	3,520
	20
	3,520
	20

	B
	
	29
	352,000
	2,900

	C
	352,000
	2,900
	3,520,000
	29,000

	D
	3,520,000
	29,000
	Not Defined
	Not Defined


(PIC/S Guide to GMP for Medicinal Products – 1 Sept 2009)
8.1.3 Microbial Specifications
The following specifications are for air sampling, settle plates, and swabs, when such samples are taken:

	Grade
	Maximum allowed CFU per sample

	
	Air Sampling

(1000L)
	Settle Plates

(CFU/4Hours*)
	Swabs

	A
	<1
	<1
	<1

	B
	10
	5
	5

	C
	100
	50
	25

	D
	200
	100
	50


(PIC/S Guide to GMP for Medicinal Products – 1 Sept 2009)
* 4 plate-hours is the cumulative total of 4 plates exposed for 1 hour each, or 2 plates for two hours each and so on.
9  Changes to previous version

List all the numbered sections that have been changed (Bullet 1). If the document is based on an external document, reference that document.

10 Appendices
Insert Facility/Cleanroom/Laboratory Plans (incl. room grades), Sampling Locations
11 End of document
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